Proteolysis in heat-stressed HeLa cells. Stabilization of ubiquitin correlates with the loss of proline endopeptidase.
When intact HeLa cells were incubated at 45 degrees C, there was progressive inactivation of proline endopeptidase. Rapid loss of the enzyme did not occur in extracts maintained at 45 degrees C. Since Western blots of sodium dodecyl sulfate-polyacrylamide gel electrophoresis gels showed no decrease in the immunoreactive 70-kDa proline endopeptidase band, its in vivo disappearance apparently results from irreversible denaturation or modification. Loss of proline endopeptidase activity was paralleled by reduced degradation of injected ubiquitin and bovine serum albumin. In contrast, proteolysis of injected lysozyme or pancreatic trypsin inhibitor was barely affected. Electrophoretic analysis of ubiquitin or bovine serum albumin retrieved from heated HeLa cells showed that the injected proteins were intact. Thus, the presence of proline endopeptidase appears to be required for initial cleavage of these two substrates, but it has not been shown that the enzyme is directly responsible. Selective stabilization of a subset of the injected proteins does, however, demonstrate the existence of distinct proteolytic pathways in HeLa cytosol.